We use the conformal Ward identities to study the structure of correlation functions in coset conformal field theories. For a large class of primary fields of arbitrary g/h theory a factorization anzatz is found.The corresponding correlation functions are explicitly expressed in terms of correlation functions of two independent WZNW theories for g and h.
The operator L g (m) is a conformal generator of the Wess-Zumino-NovikovWitten (WZNW) [4] [5] [6] theory for the Lie algebra g and h ⊂ g. In this paper we study the connection between the coset and WZNW theories which follows from (1) at the level of correlation functions and primary fields.
In the case of su(2)/u(1) correlation functions of primary fields may be written in terms of correlation functions of the independent WZNW theories for su (2) and u(1) [7] .Correlation functions of the g/u (1) d , d = 1 . . . rank g, cosets [8] have a similar structure.In [9] some correlation functions of minimal models were expressed in terms of correlation functions of the WZNW theories for su(2) k × su(2) 1 and su(2) −k−3 .
In this paper we show that a large class of correlation functions of arbitrary g/h coset conformal field theory can be expressed in terms of correlation functions of two independent WZNW theories for g and h. To find correlation functions of coset primary fields we use the conformal Ward identities [10] .We propose an anzatz for coset primary fields and show that the corresponding correlation functions satisfy the Ward identities. Different factorization properties for g/h coset correlation functions were found in [11] .
We begin with the affine Lie algebraĝ k for simple g
where f abc are the structure constants of g and k is the central charge.
where Q g is the quadratic Casimir in the adjoint representation of g.These operators satisfy the commutator relations
where c g is the central charge.
where t a R is the representation of the generators of g for the field G R (z). In the WZNW theory G R (z) also is the primary field of the Virasoro algebra (2) [
where Q R is the quadratic Casimir of g in the representation R.
Here and in what follows we treat only the holomorphic part. Letĥ k be a subalgebra ofĝ k . We assume that it is generated by J A (m), A = 1 . . . dim h. The field G R can be decomposed in the set of some irreducible representations of h
where G R l (w) belongs to the l ′ s representation and P l is the corresponding projector.
The field G R l satisfies the equations
where t A l is the representation of the generators of h for the field G R l (z) As well as G R (z) the field G R l (z) is the primary field of the Virasoro algebra (2)
Correlation functions of these fields can be computed using correlation functions of the WZNW theory
The coset conformal generators K(m) (1) satisfy the commutator relations (2) with the central charge c g/h = c g − c h [3] . We shall need the formula
where
∆ R l is given by
where Q l is the quadratic Casimir of h in the representation l. Correlation functions of the coset primary fields φ i satisfy the conformal Ward identity [10]
To find a solution of this equation we shall use an auxiliary WZNW theory. Letĥ k ′ be the auxiliary affine Lie algebra
where A, B, C = 1 . . . dim h. The value of k ′ will be defined later. Let Φ l be the primary field of the WZNW theory forĥ
T and Q h is the quadratic Casimir in the adjoint representation of h.
We look for a solution of eq.(8) in the following factorized form
where (·, ·) is the bilinear form
We shall denoteG
It follows from (4) and (10) thatG R l (w) commutes with the operatorJ
The vacuum state |0 > is the joint state of theĝ k andĥ k ′ WZNW theories. We shall use the following properties of |0 >
Let us compute the left-hand side of eq.(8) using the correlation functions (12) . To simpify presentation we assume that z < z 1 < z 2 . . . < z N . Using eqs.(15), (6) and (11) we get
can be written in the form
Due to eqs. (14) and (15) the last term of eq.(16) vanishes
Proceeding inductively one can show that the correlation function (12) satisfies the Ward identity (8) .
From the arguments presented above it follows thatG R l (z) (13) represents the primary field of the g/h coset theory which has the conformal dimension (7) .We took the fields G R l (z) from the decomposition (18). However to prove the factorization only eqs. (4) and (5) were essentially used. These equations have other solutions which can be used to construct coset primary fields.
To construct coset currents let us consider the field 
It follows from (7) thatJ s (z) has the conformal dimension
where Q s is the quadratic Casimir of h in the representation s. Let us consider the g/u(1) d , 1 ≤ d ≤ rank g, coset theory.In this case the primary field G R (z) is decomposed in the set of one-dimensional representations of u(1)
where µ = (µ A ). A solution of eqs. (10), ( 11) is given by
According to eqs.(13) and (7) at k ′ = −kG Rµ (z) = G Rµ (z)Φ µ (z) represents the coset primary field which has the dimension ∆ Rµ = ∆ R − µ 2 /2k. The correlation function of these fields is given by
This is in agreement with the results of refs. [7, 8] . Parafermion g/u(1) d currents in the form (17) were obtained in [12] .
The results presented in this paper can be extended in many directions. The most important is to study the factorization properties of the W/h coset conformal field theory. It is also interesting to find primary fields and describe the corresponding operator algebra. This is presently being studied.
